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(54) THERMORESPONSIVE MICROCAPSULE. AND THERMOSENSITIVE RECORDING 
MATERIAL AND MULTICOLORED THERMOSENSITIVE RECORDING MATERIAL USING 
THAT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a thermoresponsive microcapsule showing high color 
developing property and excellent raw preservability which can be suitably used for a 
thermosensitive recording material and a multicolored thermosensitive recording material and 
to provide the thermosensitive recording material and the multicolored thermosensitive 
recording material. 

SOLUTION: This microcapsule includes a diazo compd. or an electron donating dye 
precursor The capsule wall of the microcapsule consists of a polymer obtd. by polymn. of a 
compd. having two active hydrogen atoms in the molecule and having at least one of a 
polyether chain, a polyester chain and a polysiloxane chain with 500 to 20000 average 
mol.wt., and an isocyanate compd. including an additon product with polyfunctional isocyanate 
having two or more isocyanate groups in the molecule. 
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zf^JKDttzf^)^^^)^^ iJ^/ci:< ii t) 1 <A) 5)-^* 

>mo:><}^t^< ^^im^m-r^if^^t (b) ^^^^^-j;: 
[^^31 2] itit'^m (A) T^^MO'-isoro^it 

[if*Ji3] l^^k^tJ <A) T^m^lei^tCTK^S^^t- 
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^ Z.tf)^X'^^o 

[ 0 0 0 4 ] ±n^^y.9\^(Dmmmm^^ntvx\t. vry 

^ox$>^. cnib<Diin^mmLxmi5iX\tmmEm 

^itxmm^m^v. ^(D'i^. ^m^x^x'^m^'^^z. 
hi)^x^^^'^mm^mzmi^^ni)m%'^nx\^^^ 

82) , 290-296M. t<^ E) o 

[ 0 0 0 5] b^^b. z^y^jzLr^L.mt'^m^m^^tiLt^ 

•r^--'::>co^Wi^^^<h UT, ^ r ^ Ai^^b-^fJ ^ 

, m26#> m 2 (1987) . 115 

~ 1 2 5H) o 
[ 0 0 0 6 ] ^Jt. ^fl?iS2^*^3^<7)Jt£;ffl^ifO-^<hb 

T, ^^mmt^mun-f^^E-^rix^xi^^^. i^^is^ 

fe^j ^ ^^^5^ i -r ^ i^i^ ^ X J* V T ^/X A il^b^ 
4^ 1^ T Al&ib^il^ <h i)D tc b T^fe-r 

<h tc J: o T ^ fef^ ^fE^*t t# ^ n ^ C ^ tb $ 

[0 0 0 7 ] ^^M. m^m-^^ykmrnmi^^ 'J r 'J 

Amit'^'^^^-r ^ ^tf':f±)l^\z^^^'ti:^\z\t. - 
cn^TKrg'tti^^^'^tOTKitflS^ (TKtS) \zm^xm.^t^ 

< z.t\zj:ommmmwt7^n(D^m\zm^T'm^m^ 

miz-Di^xit ^-^-i ^ uti-y^jii {}5:m^±. snx 
m^m^t ii 9 7 0) ) Rzs ^-^-f ^ uij-f-tj],] (i5 

mi^'b. H^iU lis ( 1 9 7 7 ) ) iCl^b < lEffe^nTl^ 
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[ 0 0 0 8] -^-i ^ at)':fiZ)l<Dmmiil^X\t. 3}?U^ 
^ 4^ ^ ;K ^ CD f§ 7K ^ ^ ^ t- e ^ b ^ t m ^ 5 i± T :^ >^ 

t.^^ (^r^BS 6 2 - 2 1 2 1 9 0 ^^^S.t/i^^¥4 - 

2 6 1 8 9 ^'J:kmi) 

o^fe7;>t:^*:)n, w^m^<omm^^iJkT'^'^^. z.<o 

^ ffi ^ ^ <h ^ ^ ^ 8$ CO ^ It jg: T ^ ^ I ^ ^ cr o 

[0 0 10] z.(Dm^f^m^m^-r^^\zmz.\t^mw- 
5-317694 ^'Ixmzi6\.^x^m^ V v-y vit 

m^^^nx^^^"^ y y )Vzi'-)V(D^{^m\t.EinWii}^ 2 

\^±.(Dl^^\t^'^^Xh^. t^tz^^W- 3-51178 

^'J:^mz\tw\^^\zi^m^^m^ ^if-^) h^i: 
±nm\t^-^^x^^. ^r;imm<Dit^!^iivx\t^m 

5P5-27 1054 -^i>^tCll:1^ *J'? — ^^\Z2 ^ CDtK 
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o^m{^ti^^^nx\^^^. \^i)^vti.iA^:m^(Dit'^^ 
0 (D^}t\'X-oimx^^i)^mm\^±.<r>i^3k\^T--\'^x^ 

h iti C ^^cC ^ <h ^ ^ 11 t> W b Tl ^ ^ 
[0 0 11] Htfia^feiii|afS^^^3f4fc4ol^T 

^^n^ciz^^^^i, mn<ommt^mm(r>mmumm\z 

\t^x'^\z^ntz^.]^>>^'i^i)^i^^^ri^. ±.t^'^^(D-^s 

[0 0 12] ^{zmm^mt^n<omm.^^m^\z\tmM 

^<D\^±<Dt^<Dn^.mmm^mi}n-r^mf}^x€^o mmm 

MtLX\tm:izn'j^^Q - 5 5 5 4 6 ^^2^^^ IBifeO p 

^nxi^^^f)^. ^\zmtirzi^m^7r:'r^(D^zvx^mw- 
20 7-191563 ^<i>m\ZB^m(D^^(Dmt^m^^'r^ 

A^\zmmiiy^\'i-^m^<Dmmmm\zmmL. z.n^^m 

30 53'iS[CDPjai{c::>«.iT(14^ra^2 - 1 4 1 2 7 9^'J^mlz 

[0 0 13] L;&^Lj^<i:7:?t'b. f}^^^^mmmm\tmn^^m 

f)^$>Os f)^f)^^mmmm^mi^'r\z. $)^i^ii^>aa)^ 
mx-^^um^^^'^ir^'^^ ^ ut>zf±:)i^<Dm^^m 
^nxi^^fc. 

[0014] 

;^ y* ir ; ^ C pj fct 1^ ^ ^ i4 <^ ?^ ^ T # ^ ± 

m^^im\z^\^^x^Mm^^&i^rz^^. :^^m\zm'M 
Lfc. ^^m\t. mmts,m^if^-&zss^^m^sts.mit:iniz 
ftfrn^zmm-r^ z tf)^xB ^ti^'^-^^i^itm^^it 
50 <Dt^M\z^oM\^^^^i^^iy^ ^tL(i^m(DB.mmm^^ 
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t2ik*>f*jf ^£ 11 ^-r e c t ^ a <h ^ -5 o 

[0015] 

it-^^^ (B) ^^^•tc aiiJeAio-f y xT^- sss: 
[0 0 161 ^it^. Rn^<D±\z^\f^nrciz^7Vit 

[0 0 17] mm^i^i^. Rxs^<D±\ztk\f ^nrzi^T 

H- (O-R' -OCO-R' -CO) 

HO- (R' -CO-O) . -R* - 
CiC^. R' «5!itfeXX5";U?^^, \i\^a^->ij)i':^> 30 
t H v-XX^JUF^S. R* \ti^:t-)V^ 
m. 1 t^JEcO^m^r^-r] 

)Vyfs:3^^^)[,mm^z^^'§r^^h'^mx^^, 
[ 0 0 2 1 ] znib(Dit^m(omK)mLmi^L\:i.immx 

h^i^o ^rzz.n^<Di[:^!^\:xmm!^s^^i^xh^< . 
z(Dmum'^\z\ti^\z4 0-18 ox:(Dmm.^.^^'t^ 40 

© — iie^ (1) tc43l^TR' 7i^TJU^U'>, :7xXU 

>, ^v-uuvi^. R'' ii^-yzLZLvy. ^^^^} v>mx 

$>^;}t rj xXt^JI', BiJj2l20-jK^ (2) »C*5liTR' t!^^ 

^ 1 0 0 0 J!^A±0^^lCC<;3+ll/Sf§15i,'±CS:W-rS. 
[ 0 0 2 2 ] Ctl'^^CO^'T'bJi^ U X^^U- >:t^ V # 50 



^.mm^imzm-r^. i^y. ^^m^mm^zmmt^o 
[0018] ±HB (A) ^I'^i.z 2 mcDrnmy^m^^ 

:;^^:3¥i^5^Ta7^>^ 5 0 0 2 :?J(D;J1 U X--r;U 
il. 4^'jxx^;HI, >-D4^1t>iicD^i>/j:< <tt> 1 

bi^o 53-^ m/?^* 5 0 oj:0/h$i^^c:n^<o<i:'&^c^2^ 

AlCct 0 7&^^<0 7!?^li3!jp-r^o ^;^c5^^m7&^ 2 0 0 0 0 cfc 

o:k^\f^t^\:^f^(D^j^f)mm\zfi.K^ . ^ftm^mtfj. 
^^\zi3:f±)Vit^<D^m. tfzf±)\^Bj^f)^mm\zu 

[0 0 19] ^omi^&)\z\tmAit^^'j jL-7')vti.x 

[ 0 0 2 0 ] ^/ir^^i^tCTK^S^Wr^j}^ U X7^T•>'^ 
i: bTtii3?iJ^fr^TIB— (1) ^rz{t (2) T^^n 

n - R' - OH ( 1 ) 

(O-CO-R' ) , -OH (2) 

' /^^t;u^u>. r' 7^>o icxi/>^-c^^^ u xxt^- 
HiF)2!iCD-j©^ (2) tc^ot^TR' 7ii^r;u+u> (m 

[ 0 0 2 3 ] :^\Z (B) ^^'^ft'tC 2jlJW±(D^y^>T^ 

^. ccomu^t-^^^z Lx\tm^\t^^^iz 2 iSO'i' y 

'>y^- hS^^-r^-fb-^i^i LT{im- :7 xx u>s; 
-ryvT^-h, p-:7xxi/>>^'i'y'>r^— 

2, 6-hUU>vMy>'y^-h. 2. 4-hUl/> 
v-f y '>T4^- :^:7 U >- 1 , 4-S^-fyvT^ 
-h, v^'xx;!. 4 . 4' ->?<yi>T^- 

3. 3* h^^^sy- e7xx;u>?-f y vT^- 

3, 3' - vpt^;u>;:7 xXJl/^ >- 4 , 4' - 

v-f y vT^- u>- 1 . 4->?'fyvT^ 

— ^>'Ul/>-l, 3-i^-ryvT^-— 4-^ 
□ p4^>'UU>-1. S-v-fyi^T^^— 2-pt^ 

;i=^->uu>-i. 3 - v'-r y '>T^- 4, 4* - 
s;:7xx;u:/D/'?>v?'fyvT^— 4. 4' 
xx;i/^=^rit 7;U:5t-n :/Dy'^ > v-f y '>T^ — h , h U 



( 5 ) 

7 

1. 2-':^^y'>T^'-h- '>^D^4^'>U>-1. 3 

- >?-r y vT^>— h , a u > - 1 , 

-ryS^T^^-h, 1. 4-tfX (-f y '>T:^- h 

;u) i^i7 D^:^it>:Rc;^ 1 . 3-b*x (-fyi^7^--h 

>^^>H/) s^^D^^itv, < y7}^D>>^-r y i/T^ — 

^(D2'^ti-r y 5>r^ - hfb^i|^i:x5=-u>y u 
^, t'xy X y-;u^^(D{S5^^2'^tlT;U3-;u, ^ 
X y - ; w i c7) # jt; =b f I J ffi t? €r ^ o 
[0 0 2 4] Mtc^s^co-r y V — h^b^i^=b^'Jffl 
■r^So C(7)=|||;^ci:{k^i^(7)0i)<i: UTHh&^^o 2 y 

-r y h^(0M^t4»^^-r ^-r v yr^ - hit 

c:^75>«T#^, i^Ftc, ^yuyi^-^ 'J yy h^^zf 

<b0 3S^ ( t'^ — U-/ y v-p? 1/— h) o 

mm^^n ( i 9 s ? ) ) (cfBrnsnrvi^. 30 
{0025] c:^«=><o4''r. 2. 4-h'Ju>v'i'y'> 
T^^-h, 2, 6 - h u i/>i^-r y '>y ^- ^i^'J 
u>-i. 4-i^<y>r^-b> 4^s/uu>-i. 3 

u> - 1 , 4 - v-r y v-T^ - hsrcii^'>u u>- 
1. 3 - v-r y vT^- h<i:(^{^^jD4^7:i^^SL<. ^tc 

-1, 3-i/Wy^T^-h, hiJ;<5^D-;i/7'n/1> 

^^zy^}uy-\, A - 'J ^ y 7 ^ - V ^tc\t^ y 
u>-i, 3 - >^-r y h <ho#jijni^7:)^^^ L 40 

[ 0 0 2 6 ] mm(D (A) COmi^TK^t (B) O-fyv- 
T^--hS^CDJ^f£;lt^(ll/l 0 0-5 0/1 0 Om 
o 1 itT^-S C <i:7!>W^b< , 2/100-40/10 
0/>^1#{C^(?S Ll^o Sf&Jt^Ti^ 1 / 1 0 0<kO/h$C^^ 

^lC(^!S^f^±c75^:^^7:?^:^-h53'T^ 0 . 5 0 / 1 0 0 ^ 

(B) <7)-f y '>T^^— hSi:<^#^lDJ^]^;(^i5»J Atf, mit 
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f^^twf^. (^50-1 oor) -r^c:<h{cj:o, ^^\.^ 
^WimLUfi^'^ttmmm^ (^4o-7ot:) -cmmv 

7:^<^frf •E.n^o coit'^m (A) tit^m (b) ico^^ 

[ 0 0 2 7 ] ^rc^-f ^ nti-f±i)i(DmmtLx:^^m 

(Dit^i^ (A) ^ifbm (B) chCD{^tj[}^i^CO^{ii{C. 2{@ 

ji^ji±co-f y '>T4^- hm^m-t ^(^^(D^mm^ y '>t 

^t-^- hcD^^aj^ bTt^mia^O^t^^ (B) i LT^ijTKU;'^ 

[ 0 0 2 8] z.nib<D^'um^ 'J y7^-h\\:^m\t\ 

^^m<Dit'^^ (A) t.it'^^ (B) cZ)#jD4^<i:i^ffi-r 
^^-^^-f y S^T:^- htCOjtti 100/0-1 0/9 

[ 0 0 2 9 ] ^n^(D'i yy hit'^moy^'^nm 
L<oKj^>^xnts.t:>n^. ^(r>muit'^^o^mtvx\^m 

At^TKcofdi, x^U>^U3-;U. U -tr 'J >^(0^^ 

u >^<^^^T^ >i^<b^^^. mfcncn^(7)?g 
•^"^^mt^n^i^^^^. z.<Di^W:t\yXif^^}0 y^ y/^^' 
^^i^^nwimi^\t. mmj^mmizmm-^rix-^-c 

[ 0 0 3 0 ] :^^BM(D^.Jt-^^^^ ^ OtlZf-tJl^t. V 
[ 0 0 3 1 ] :^^m<D-^^ Uii^^)]/^\Z}^^'^n^ 

n^T^^-'i^^Vkmrnm^ t \.x\t hut u-^i-^^^^ >mit; 

n^t^. ^\zV')7^)-)V:^^y^it'^^'BLXS^'&y'r 
[ 0 0 3 2 ] :in^(D^^mtl.X\t. 3. 3-b*X 

( p - v?^^;i'T ^ y >^xx;i/) - 6 >^;<^Ji/y 5 y 7 

3^ 'J H (HP-^ ^ U X 5^ ;U/N*-r U h ^ ^ h >) , 3. 
3 -fx (p ->?p^^JUT^ :75''JH, 3 - (P- 
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>?>^^;ur ^ / -7 31 -3- (i. s-i^^^Ji^ 

> H — JU- 3 --r JU) y^*J\^. 3- (p-v;*^;U7 
Sy:7xr:;U) -3- ( 2 - ^JU-f > H - JU- 3 - 
;U) y'rJ^UH, 3- (o-^^;i/-p->?;<^;i^Ta y 
^x-;u) -3- (2 ->^^;u-r > H-;u~ 3 --r;u) 
y^^Jl^. 3- (o -;*5^>iu- p ->^x^;i/y^ y 7x 
-3 - (1' -x^JU- 2 - > 

y ) X t H u > ^ > ;u X — T- . n - /\ o x x 
;UD-r nxf— -7 a N-2, 4, 5-hU^an:7x 
x;l^D-r ^ >. □-iS?'^ >- B -TX U y ^ i7 

D-y5> (p-XhD7XU/) A. D 

— y5>-B- (p-^DDTXUy) ^^^A, 2- 

^>>^;pr^y-6->^x^;uT^y:7;w;t^>> 2- 
rxuy-6->?x^;uT^/:7;u:t^>, 2-Txu 
/-3-^^;i^-6 - i/'x^juT 5 y :7;^x^ ^ >, 2 - 
rx«jy-3-;<^;i'-6-5>^n^=^^f>;u>^;i/T^ 
/ :7;i.pi-^>, 2-rxuy-3 - 6 --f yr 

5 ;Wx5^;i/T S y ^^Uit^ 2- (o-^^anrxu 

y) - 6 - >^X^;l.T 5 y >. 2-:t:i7^;UT 

ay-6->?x^ji'ray:7ju^^>. 2-xH4^>'X 
^ y - 3 - ua - 2 -i^X.^J\^r ^ y y )l^y 
>. 2 - rx g y - 3 - ^7 □ n - 6 - vx^;ur 5 y :7 
;u^^>. ^>y-r 3 p^^l/>y;U~, p-xh 

D^>>?;un-fzi^^i/ > . 3-^^;u-;^hrn 
->?:^7htr^>, 3-x.^)]^-7s\f:u-Viryh\^y 
>, 3, 3' ->^^DD-XtrD->?:h:7htf^>. 3 

- i^^^^y >^7:)^'^tf en's, 

[ 0 0 3 3 ) ±,um^m^^ykmmmw Lf^^^f^^^x 

jKctii^s^n^^ctio ) h\.x\^y :jl J -)vmm^w. it 
u^;i^^Mi^^. t H □=^^v'SfeB#^x;^5"J^il7)^^^f 
^»n-5. cn^co4>Tt>l^fc, h:;^yxy-;u^. tH 
n:^>>^B#^x7;7^;l/^7:;^ii?^ LOo 2, 2 

-t'x ( p - t K vy xx;u) yn/^> (t';^yx 
y— ;UA) , 2. 2-t*x ( p - b H D^s^y xx;u) 

^>:$'>, 2. 2-bX ( p - b K xx;U) X 

^>s 2, 2-\i7s ( p - b H n=^'>y xx;U) 

2, 2-bX (4' - bKn4^>'-3' , 5' 
^Dn^xx^l^) yn/^>. 1. i~ (p-bHD^'> 
yxx;U) iy^u^^-^y. 1, 1- (p-bKn^v 
yxx;u) 7'd/i>. 1, 1- (p-bHD^v-yxX 

^y^>. 1, 1- ( p - b K □ ^ S/y xx;u) - 

2 -X^;U^4^-t^>, 3. 5 (a-;<^JU-^>v? 

;U) -t^ U 5^;l^^33:a^^(7)^fffi^^JM, 3. 5-v (te 

r t-y^;i/) it u ^;ug5&r/^co^^^^it, 3- 

IM. p - b H D^v^B^ffi^y^^^l^, p-bHD=^'>^ 
.E#^^>v^L'. p-b Ka:^'>g5c.E'lrK!- 2 -x^;l. 
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p-yxx;byxy — ;U3S^t/p-^^;i^7x 
eom^^^i^^b^i^^ 2^u4±fiic<7)it^t?^ffl-r^ 

.^.mmt'^^tm^vy^^. ^<o^wmt\^x\t. p-^ 

10 X — 7^;u. /? -:J-y ^;u^>>?;ux — /3--:h7h 
xi§7 xx;ux;^5^;u, a - b H n4^'>- /5 -:J-y hx 
xxjwxx7^;u, ^-:^yh-;u- (p-^pd^ 
>5/;u) x-T^;!., 1. 4 - > — xx;ux 

- ^;u, 1, 4 - >i;;t — p - ^^ju7xx;i/ 
X — 5^;u. 1, 4 -y^ >v:r — p -x^;i/y xx 
;ux-7^;u> 1. 4-y:5'>>^^ — ;u-in-/^jbyx 
-;i/X — i-yxy^>'-2~ (p-hUJi'^t^ 
->) :sL^>. i-:7xy^'>-2- (p-x^;uyxy 
4^'>) x^>, 1 -y JL J ^z^- 2 - (p-i7DD:7x 

20 y4^f>) x5'>, p -^>>^;ub*y xx;u. p-h;i/X 
>;^;u;^: >r ^ K , 4- ( 2 - x^;i/^^^>^;u:t4^>') 

yxx;UX;U:1^>T^H, 4-n - ^ >5^;U:t 4^ v 7 x 

xjux;u;^>r5 H^;:>^*^tf en^, ■^^m\zi5\^x 
\-x. z.nh(Dmmm^2m^j.:t^M(o\tmxmm't^^ 
T # ^ o 

[ 0 0 3 5 ] *^Hjv-r ^ □:^r?'-t;ujci^^$ns vr 

A r N ! X " 

30 Ci^* A r tlT U ^bTX' tiKlTX 

[ 0 0 3 6 ] ±fS>^Tyx':7Ait<k:^4^fl. 7xy-;u 
^ ^ ;< 5^ U > ^ Wr ^ {b#J^ <h SfS: L . 

h(DX^^o i^yV::zO J^m(DM.i$^mtLX\t. 

2 . 5 - K=*^5> - 4 U y 'O-bf Vv^T^X 
•^7A, 2. 5 h^x- 4 -^;U;t^U y-^>'tf>i^' 
y^J-^h.. 2. 5-vy'h^S^-4 - (N- (2-X 

40 ^ju^^-tJ-y < b^^i^y) ^>if >>^Tyx«j7 

A, 2. 5->^Xh^'>-4- (N- (2- (2, 4- 

V - t e r t - r ^)Vy JL J ^i/) rf"^ u ^i-) 

y) ^>-tf>xTyx'j7A, 2, 5-vyh4^v-4- 
h 'j ;i/5^:t'^>-tf>>^TyX'> A, 2. 5-i?'/h=^^'> 

- 4 - ^> □;i.^>-tf>^:t vT VX>^ A, 2. 5-v^ 
y'^;U:t4^ V- 4-^?'D;l'^>±:>^:t>^TyX'^A. 

3 - (2-;*-i575^;U:r=^>'Xh=^f>) - 4- ^D;iNUy 
^V-tf^vT^/X-:? A. 4-N. N - '>*^4^ 5 y 

- 2 -'\^'>;U:t=^^i^^>if>>^T*/xO As 4- (N 
50 -^4^vJ!/-N- (l->^^;U-2- (p-^h=%^'>7 
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ni/^^^) ray) - 2 - 5>;u^=^ 

a / - 2 -^4^'>;U:t4^>'^>-lf V'Vr yr-r^ACOifi^: 
[ 0 0 3 7 } i^T^/- '^A:^^l:^i^CD^rzi:t >(Cti, 
1, 5 U>X;U*:^- h*ft, Z'^- ^'^W 

CO 0 3 9 ] y-'^Ail^b^^tSlSbTfe^^?^ 

□ 4^'>-2-:^:7hxit^;u:j^uy>^ptr>iUTa k> 

1. 5 ->^h H ^4^'>■:^>'^ 2. 3->^hKD4^ 

'>:^:75'U>. 2. 3->?t:Hn4^'>-6-x>)U:7TX 
Jl/:^:737U>. 2-bHP4^>'-3-^>^hx^TXU 
h', 2 - t h* d:^- V- 3 :7 hx^x:$^ y -;ur ^ 
2 -\i l^a^zy- 3 -^y hx,m^^^)i^7 

2- \i\ia^i^-3-i'y hx^-N- h-'X>';U:t^'> 
:7';utr;i/r5H, 2-hh'a:^'>-3-^:7hx®?-rh 
^7^v;ura TirhrxuH. r-t hr-t: hrxu 

H» '^>^/-f ;Ur-fe hTX'JK. 2-^DD-5-?*-d7 

^^S^T-fe hTX'J 1 - ^'xXjU- 3-^^)1-5 
-My^Juy. 1- (2' xx;l/) -3- 

^^JU- 5 - tr ^ */P 1- (2* , 4* . 6* -h 

>j^pp:7xx;u) - 3 -^>Xy a F - 5 - If ^^/p 
>. 1- (2' . 4* , 6' - hU^PP^'xX;!/) - 

3- Txijy-5-tf^yp>. i-:7jix;u-3-:7 
xx;i/T-lr hr ^ H- 5 - e^yp>, 1- (2-H7^ 
i^;i/:t4^'> 7 xx;i/) - 2 - — ^^-r h p 
'\^1^->-3. 5-v:t>. 1- ^2 - )rfy)\^^^y 
7xX;U) v'i^ p/s^^lJ-V- 3 . 5-v^^>, N-7x 
XJU-N- K5^'>;UA*;Hf U/ — JPfit, N-7XXJU-N 
- (2. 5 - v:t ^^^l/:t4^'>7 xXJU) y\*;Uf*y-JU 
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^:s^?j^N - 7 xx;u- N - ( 3 - xt^t 'J y 

y 7 - 2 5® i^ffl b e 6«J (D^ fefeffi «r f# ^ C ^ T 

[ 0 0 4 0 ] ^^tc, fe^fl^^^^r^^^J?il^•t^^/ci^) 

ra>, ran, mmi^^i^^^mm^ ^\z^ni^(Dm 
mi^. ^7V-)im. tfp-ju^. hruai^>^, tf^ 
^>^>^. ^Txv>m. -r>H-;u^. ^a^^y-;w 

tf^'j':^>^, r^i^>m> y^)iAri^>m. tf j >^ 

20 m. :r.^u>^^mm. 2 -'^v vju-y a 4 
-7xx;u-r 2-7xx;u-4-^^;k 
5i5^^/-;u, 2 - >7^5^;u-r ^ u 2. 4, 5 

- h u 7 u 2 --r 5 yyu >. 1. 2-i/7xx;u 
-4, 4-v^^;u-2--ra^yj>. 2-7xx;u 

- 2 a U 1. 2, 3 - h U XxXJUi^'TX 
z^>. 1, 2 - i^S^^ P'\4^>^;Ut5^TX>?>. 1. 2, 
3-hU>-^P^=^>;i/^TX>^>. yTX>?>hU^ 
PPg^^*^, N. N' - v^^Vi^Jl'tf'^^i/V. 4, 
4' - ij U X'^7 A h ij ^ P P|^ 

30 2-7 ^ y ^>^/^r'/-)i^. Rz^2 -^y'/'i 

)),\LYyV J ^y/^7^J — )V^mi^ ^^ti^X^^. 
[ 0 0 4 1 ] i^^^^<r>mZs^^'^^ ^ uti^^)\,\t. m 

1 0 0- 3 0 o'ccDW^^i^ft^T:)^^^^ Li^o ^'^mz. 
\t. 7 )V^)V-ry u>. 7 )V^)Wy :3L-)V:si9 >. 
T ;u ^ ;i/ V 7 X X ;u ^ ^ > . >^ 7 x x ;i/ x ^ > r ^ ;i/ 

40 ^ )Vy y^y ht^iKDm^^mm^^s -TUO 

g^- V - 2 -x^;i.^=^^'>;u^o-7U-r >®?xx5";u 

cn€)l^ 2Sl^C±?^^LTfflt^Tt><tV>. i^T^yx 
A i b 1^ m ^ 4 14 ^ 5(sn^ |g ^ <0 c n ^ <75 tK -I* 

Lx\t. m^.A 0-1 0 ox:(Dmm%y^i)m^i. < . :i: 
^^6*?tciiSlFK!x^ji/. >^u>^p^-f 

50 f)^X^^. ^ft. cn^^ 2mtJL±fg'& UTffll^Tt><fc 
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H it V T y r:? A m < k ^ ^ m ^ 1i ^ *4 Hu IK <o ^ 
[ 0 0 4 2 ] v7 ^jn-^AiMcTlJS^tC cfc oTJ5V-r ^ □ 

fi, PF6",B(-Ph)." CPhti>'x-;U 

, ZnCl, , Cn H,„.,COO (ni^l-G 

[ 0 0 4 3 ] *s^B^Ji^i^T-x'-r ^ p;^ :/-t;u^t<7)^. 
^y^} \zmm^tix\^^^o 

^fcJ6c7:)7K?^14i^53^^«i: UTfi. 'J t: - ;u T ;u 3 — ;u 

X, ;*5^;i'ir;i/D-;^, :^if'i'>, if^5^>, mmmm 

[ 0 0 4 5 ] ^mfs^m^mm$>^^^{t7^ 

m<D{^ti\zmmLxi^mLxh^\^^f}^. ^mmm\zn-t 
^mmmf)U^\^^tzi^iZ7Km{zmm^^':^/)^^^x^^. 
mmm\tmn(Dm-^\zML 0 . i'-5fia%> ^izo. 

mfi^mm^n ( i 9 8 o) ) , r ;u4^;w;^;u^>®?, r 
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[ 0 0 4 6 ] ^^B^(C43l^T, ^mm'^^m {%it^)]m) 
[ 0 0 4 7 ] 

[^bi] 




10 q 

(0 0 4 8] iR\t^m^^^ i--4<Dr)i^)im^. 

XUSO, ■ ^fzltCOO' Mfi± h U AUT* 

5 - 8 3 7 2 1 -^{::IEfit$ taTV^^c 
[ 0 0 4 9 ] ^/t r ;i/4^JU^;u=F 5/ H i^^t-^^o^t^i^ 
t^mm^z^m-r^ctii^x^^. Mi^^^z\,t. tibcd- 

20 [ 0 0 5 0 ] 
[it 2} 




OR 



q 

[ 0 0 5 1 ] \iR\t.^mJM^^ 4-18 (DT )l^)\^m 

q 0 - 2 cD^^^^^-T) x^^n^it'&mx$> 
30 ^. *^^{c43i^T«. i^rtKDiif^mf^^mhw^nxm 
m 1.x ^iimj^±m:^mm ur^fo^i^. 
[ 0 0 5 2 ] ±mz^7^/=i^ A^it-^^ i$>^i^\tm.'¥' 

^JCcfc o?L^b 53-^8:$ -tt-r^, fL-fktt. -rVvT^^-hlb 

[ 0 0 5 3 ] mm^ntii^7'/^^A^^\^^Lrz^^ 

B3 60-2 14992 ^^fg (C|B«^ ^ n T ^ . ^r^iM 
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z.(D^x^^ ^y^Wk^m. ^mim^m. ^^m^M 

1 - 2 1 9 6 8 8 ^^$SCfBm$tlTl.^'5. 

[ 0 0 5 4 ] :^^BM\z^\.^x\t. mm^^m^^zmT-^ 

^mm-r^ z ty)^x^ ^. cn^ti.. m^M^^Lx. w\ lo 
^\zm.it^m. mmtLxmtu. $> 

^\.^\tm^m'^Lxf)^^. %it^m^^\^^\tmi^^m. 
mtit \^x mi)u-r ^ z tf)^x ^ ^ . ^lit^Wi^^:^^ 
t^. mmmm^\zzn^(Di\:^!^^mM\^. Ti^mi^m^ 
^7^mm^^-'Ez^i--(^''mxmw^^zmm'r^. wl^, 

[ 0 0 5 5 ] i3-:/^-^^z^mm^^n. m^^^^it 

^^m^m^m^^xmn^iti.. mm-r^z^^^x^^. 
m^^it\zw^iyx\t. mmm. ^w^. t^mm<Dmm 

^Z'^^mu^i^^ms.Lo^m'Fmm^n^j^oiznuo 

[ 0 0 5 6 ] ^utizfiDim^i. ±^mmii^ 

mnmt\t. m^f<i^m^xm^^ti^tni^±^zm^'^t\ 

$>^. mm^^\:'^f^<Dmmmi]um\tm,m^<D^miz^o 
mr^^^^i^y Vizo Amt^!^(D o . 5-5 ^e)]^^^-^ 
&^x$>^. m'f'^^^it^m m^m) m^^^i^ 
yikmmmi^ 1 "ejiizMLx 0 , 5 - 3 0 ^;K7)$sHf^-r 
-^izmm-r ^y)^. ^?f^L<(ii~2 0 ^jKDmmxm 

M-r^o mmmm\t. m'f-m^i^mpimmi^iznvx- 
^\zo , 1-20 =e)\^(Dmm\^xmm-t ^f}^. h^i^< 
\to , 5-10 "^juo^mmxm^m^iu-r^o 

[ 0 0 5 7 ] Ztli^<Dm^m^m^'t^^^i^tiyX 40 

mm.t^m^im<D^ni^tLx'j^^<o^n^mm'r^ 

# "J -f ^ h U r-t^JHrJUn-x^o:/^ 

^ )i^A^m^f^zty)^x^^o ^tzmm^n 

C <i:7^^^-C^ ^. 50 
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[ 0 0 5 8 ] i^^m\z\t. ^m^'^t^^^'^\z^mt ^ 
rz^\zmm^^m(D:t\z%mm^m^'^x^^\^^. ^tz. 
^^mmm%^\z^\^^x\t. fe^3Ki4^Mfc^<"r*/tJ!i) 
\zmm^mm(r>m\z^vsim^WL\^x^^\.^. zn^\zm 

(ii^7Ktii^^^<l:^i^ox-=7;i.v;3 > t!^^ 

[ 0 0 5 9 ] ^^mmum^^^^xs^(D^Wi-:^\^\z'D\^^ 

Xm^^. ^^^y]^\Z{^Ji^}V^-(Dm^^Xzy7'JZL 

^ W ^ n ^ V r y X A { b ^ 4^ ® iK 2^ 7t ^ ^ tb 
't^%m.^m^^x±m^mA-^\.x. m.±.m(Dm^M^\z 

[ 0 0 6 0 ] :^i^-z?, mm^omx^)\^=3^-x. mim 

\Z^^-^n^z^r '/:z.O Ait^!^<D^i\Z^^^(D^t\t 
^f^'orz^^Um^m^m'r^i^7V:z^/^it^f^^'s 

^^^m) ^^^^^fz^k. ^i^r ^/ juit^m(o^ 

i^^^m^o^^^mh-r^ytm^m^^xw^^mytm^ 
zn{z^'z>xm2mE(Dmn^.m^izj^^r^i^7V 

-X. m^m imsmm^mm. m'^i^r >^^m) <d 

^xmmn^m^^T-r^o 

[ 0 0 6 1 ] ±iHco^^(ct^, m9[>mRzsm2m^mm 

ummm^i-r^zt^f)^. ^m^^m'pf)^\zu^<Dx^^ 
bi^o ^rz:^^mizio\,^x\t. ^mi^tLxmmu^m 

mmizm^-r^cL^z^o. ^^mi^^n^z t^xt 

[ 0 0 6 2 ] ±Bd,z^r^/^^Ait'^^(D^^M^zmmt 

^ y'y\t'^[Hiz7KmM%^^mi.rzmyt'^xh 0 . ^cd 
\Hm\zm^r^^^i^(Dmm{z^om^ (omm^.^^^ 

[ 0 0 6 3] ^^iBm^mt^n^zi5\.^x\t. ^t^msm 

[ 0 0 6 4 ] ^T\zmmm^7Firf)^:^^m\tzn\zm^ 
^n^t^(Dx\tfs,\^^. fj:43, nmm^(D rgpj \t±xm 

[ 0 0 6 5] 

[ 0 0 6 6 ] i^J^mi) Tf.iJ x^uy^^) :3-)l (¥ 
±^5^Tfi : 3 0 0 0. m.^Jtm 6 4 r) 90 

D D:ix;PA 1 1 2 . 6 gBctf/^b, =eu^=L^-y-^ 
4A^9. s^miju-r^o m^i^^mi^ 7.m.iMTx zmr^ 
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2 2. em^f^mr^. 7i^m^x^^^9^)imm-^ (7. 
9 J ^ V. ^%m.^ (.mm i e o m g ^j^^jD-r-s. 

y 'Vy^^- hlk^j^ (1) (r>mm (5oms%) 

[ 0 0 6 7 ] C^^0iJ2] ;tfx h^«y 
xncfi^ci, 6 -'s^itvvfit-;!^ 7 0 . 9^, -fy:7 

tCTK^S^^-r-S^J^'J XX-x;U (1) (C43l^T 

R' 7)^^^+f-^^l/>. R- T^^m- X - 1/ >, ¥1^53^ 
Tmii^^2 4 0 0. li.^Ji^D 8 0 t:) ^t#fc* CODtJ^U 
XX^;U4 0. 0 $|5$^i^^^ D D:1^;i/A 1 0 6 . 7 ifPfd 

^ U4=-zL ^ — y 4 A ^ 2 . 0^r^,Jda"r^, 
f^r^ra#I (:$^^r^- hD 1 1 0 N, 7 5Mm%g^^x^;u 
^) 1 6 Omg S:^j[ni-r^. ^<^^^5 OICT 3NfPB^g!tt^ 

^nu-ofc. z<Dm\z{.x-( i^r^-hit^!^ (2) 

10 0 6 8 ] C'&fiJc^jS) h ^ ^ 

JctK^^^^-T U xx5^;u (-^^ (1) (c*3i^T 
R' }^^*--s^tf^^U>. R' ;)^p->^xXU>. ¥1^^ 
^mtii^tJ 2 4 0 0, Sli,^Ji3j??J 132t:) C<7);}? 
UX7.^;U70. 6 □ n;t:;UA 1 8 6 . 4 

C C tCm- 4^ V U U >>^-r V — h 2 2 . 6 ^^j^. 

mm m i a o mg ^?^.jtin-r^o -^cDtts orr- 

(3) Oj^i^S (5 0Sffl:%) ^t#fc. 
[0 0 6 9] C^s£fi^J4] X^U>i^U =i-;H . 24 
£ y n ^ h > a 1 4 . 14g^^l00m 

Ptr^i, 1 7 0 "CT 4 0 p^FeT^a.^-^if^Hi-r ^. cn^^4^i^ 

>/"§t^X5^JU= 4 / 1 rg^i^ilS 8 0 0 ^aStCSE^, 

^^-r U XX-T^^U ( — (2) C^l^TR' t!)^^ 
>:$^>5^U>, R* ;!)^x^^>, 5 0 0 

o» ox:) i i o. s^^tty^co ccd^j^ux 

;^7^;i/50. 0 fiBSr^ti;^^ n D3}t;i.a 8 3 . 3gi5tc?^/5^ 

b, ^U=^^:2.^->'-y4 5. 0 gBf^^JDf^. 
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HD 1 1 0 7 5SS%i^^x^;b?§ 

^, ^eaiia (*^) ee. 7 gp^r^jtjD-rso a^^m^ 

1 6 Omg^i^Jdn-T'So ^cD^5 0 x:x 3 mf^^mn^'n 
f^-ofc. dCD^^tcbr-f y i^T^- h^b^i^ (4) c^)^ 
1^ ( 5 omm%) ^fifc. 

[ 0 0 7 0 ] a^f^Mb^ n-^9')ir)U::i-)V2. 5 
±- h 'J pt^a-;i/:/n A>{tfj!,n#; (>$;/r:^-KD 

1 1 ON, 7 5 fiS%i^^X^;l^?g?l5, ^BB^p°p (t*) 

m) 1 0 0 ^^6^^x5";u 5 2 . b^izmmr^o yi^m 

5 ox:x smmmw^nr^-ofzo z.cDmzx^X'iVi^r 
^-h^b^i^ (5) (DmwL (5oaa%) ^#rc. 
[ 0 0 7 1 ] i^mm 1 ) 
(I) m^m^mim (a) (D^^fi^ois^ 
20 (1) i^ryx*^ Ai^fb'&ii^jf^cofg^ 

vT y- -^Ali^b^l^^ bT 4 2 0 nmtC^^-i^com:;^® 
t>"::?Tiaco{b^i^ (A- 1 ) 3. 5§P3Sto:{b^ 
(A-2) 0. 9§l5^i^^X^;Ul6. 4 ^tCyg)^ 
b> $ ^ {ci^r^.^r^ittr^^-r y ya tf;ut' xx;i/ 
7. 3^, yy^^^Uy 5^ h 2 . 5^^r^.J!JDb. j!JO^ 

bTiti-tcrl^b^. 

[ 0 0 7 2 ] 

[^b3] 

A- 1 

30 ^^OBu 

BuO 

A-2 

OC^Hi^Cn) 

(n)C7Hi50 

40 [ 0 0 7 3 } l.%Z^^%mz. ijyir;i/M^J<i: bT. 

i^(:$'^^>.-hD110N, 75 M M % X ^ 

WL. ^ffl^p^p (^) ^) 3. 0 ^tC^bT-^^fisJ 1 {CIS 

^(Oi- y '>r^- Mb^j^ (1) 4. 5gp^i^ijDb, 

-tc8XJ*b/!:. SUi^, ScraphAG-8 (B*tilb 

m 0. 3 6g|$7:?^^JbD^n/i:6am%i:^5^>7K 

jtiis 7 7 gis^fflEb. HdsSv-'ryx'^ Ai^fb^it^corg^ 
WL (.mm ^mfiDb, :^^^v•:^-r "!t'-{cT?L(b^^mb 

rc. fi«B>nfc?LfbS92«C7K2 O0IS^jtjPx.i^-fbb/::^, 4 
50 or tCTffil^ b?^ct7!r<6 3P#rBl:^yir>»KbJS*&^fT;^t':> 
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/N' — ^-f h I R A 6 8 {^)Vi5y^tm) 6. 5^, T> 

ti-f±i)imio^^\z^Lxo. 4^0) imm%<D/\ 
[ 0 0 7 4 ] (2) ti^^-%it^mm<Dmm 

;^y^-i:LT2. 5 - - n - ^ ^ ^ T ir H 

7-'JH2. 4BPi: h U :7x::i;i/i5^r:i>?> 2. 5^, 
4- {2 7 x :^ ;U X ;i/ 3^ > T 

^F3. 3^> 4 - n -'^>5";u^4^ '>:7 X 
>raKl. 7gp. 4, 4' - (m":7xr:l/>v<y 

8. O^i.zmmL'. /t-f ;tzi>A 4 1 C (It^fti^fig 

/to CCD^M^^^. giJ^i^iSbfcif (# 7 5 Oil 

5. 0 gp^'tcijp AT. ■^s=eiyi-^'^-\zx%it^m.i. 
6tJ <h -r ?L ^ b 5^ tfc ?S ^ ^# . 

[ 0 0 7 5] (3) mmcomm 

^mm. X^U>/y:$'>^X>=fA (jSp°p^& S B R - s 
N 3 0 7, -(^^y-:^ 'j/r^'^vtJ^^ im m} SrvT^/x-^ 

\z. Sfc;^^ u>-y:$^ vx>zrAomg>o^'^^?^cO't' 

[ 0 0 7 6 ] (II) m^Mmm (d) (Dm^m(Dmm 
(KL - 3 1 8. ^^u- m) yi^mme igptc, 2 

1 1 5. ^^.mm (W) m) 2. 0IIM?H5^r^.inb, T 
IBtC^-r^b^i^ (D-1) (D 2 mS%7K?^il^ 8 . 4^. 

yym^mmm (me-3 13, ^^^>^m) s. 0 
(KF-4. giai^i^ (^) m) 0. 5 

[ 0 0 7 7 ] D-1 
C, H: s O- (C: H. O) -H 

[ 0 0 7 8 ] Wj^. ^ :ty^^Lrz2 omm%<Dt}:t^ 

3 2 A M) 0 . 0 6 g|5. A< F 'J > Z - 7 

(^) $i) 1. 8 7 SB, 1 omm%<D7^.o tf 
x;i/T>iu=i— ;u (P V A 1 0 5 , ^ w (t^^) ) 7K?^if?^ 

1. 25^15, 2SS%<7) Hx>';^x;^:^^>^:^ h U •:7A 
TKig^O. 3 9 «B^il'&L.» y-f y 5 jnzrm^^^^fT 
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ImasterSOO (Mmt^^tm) 2. 8^^^j!jnL. ^{C3 

o^u±mwvxm&^t-r^m^.^Mm (d) o^^t^ 
[ 0 0 7 9 ] (III) 

mi^cD^miz. u ^-/^-xmmt^^m (a) rz^^ 
mm (D) ^c<Dmf>zmiti. m.m^ni^. ^^^<D^mu 
mmn^mtz. mm^tLx<Dmtim\tiisi2^:fto^^ 

4. 5 S t 1 gX^-ofZo 
10 [ 0 0 8 0 ] (IV)Sft|2^ 

1t--7JU^*y FK S (^-fe^ (^) M) ^fflVK T 

( 1 ) miiLmm$>rzO (DmmJ^^)i^^ — f}^ 3 4inJ/Di!n2^ 

(2) ^(DsS^^^*4<&^7t^'L>i^:^4 2 0 n m. tB:tl4 

oyf<Dm^\^f^^>':fX'i o^pmmmi.. ^m^^i^com 

20 (R D 9 1 8 ^) lZX^^U^(D^'^fx^imm^ 

(3) ^fz^jLjuy^^y <oi¥^t^, #6 
nrzmmt^m^m^> 4 or, 9 0 %{c^ofc 

xmm^^(Dyt^^mmm^m\^Lrzo ^m^^- kd 

[ 0 0 8 1 ] i^m.m2^ -^mm 1 tcgEiK<75;^7'-t:;i^?^ 

30 DllON, 7 5 aS%§^S!X^>ll.jg^, g^BB^S 

(t5^) i^) 4. 6 gjJ^^^^J 2 ClSffeO-f y '>T^- F 
(2) 2. 3 giS^ffll^-StoiSIISS^^J 1 iil^llKc b 

9 jtx mTfeo fc. 

[ 0 0 8 2 ] immmz') nmm 1 (cHBfgo:^y-fe;b?^ 

^jyr^-hit-^m (1) 0{-^:b 0 tC^fi£0»J 3 JCfSi^CO 
y e^y^- Fit-B-i^ (3) ^ffil^^flilli^JS^?] 1 (hl^ 

40 1 . 8 X/ mT^o^Co 

[ 0 0 8 3 ] immm4:i mi^m i «ciai£<o;^:/-fe;ufs 

'>T±- F/ F U >^^D->'l^:/n/t>'f^Jtjp4^ (^y^- 
FD 1 ION, 7 Sfia^i^^X^^^UfgiSg, Stffl^S 
im m 4. 5gBi:iNFfi!l¥ 5 - 2 3 3 5 3 6 ^1i$BC 

t^m<Dyj^^\zvt'DX'^fS.vrz^zy u u > v< y ->y :^- 
F>/ 1: x y x J —)]/AHi}u^<D 3 0 ma%s^^x^;ui^ 

m4. 5g50fM#i^$: 6 . 5«|5, ^ 15^ fiSJ 4 ICIE CO y 
vT:^- Ffk^l^J (4) 2. 3 fiRSrfflU;tfl!lli^li0^J 1 
50 <hl^*lllC UT;^7:^'fe;Ufi5^f#/t. tt^fiDKOW-i^^mit 
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0. 9 um-C^-Dfc. 

[ 0 0 8 4 ] cjti^^j 1 ] mmm i (ciei!c(^;^-/-t;ujs 

H D 1 1 0 N . 7 5 ma%g^^X^;Ui^f^, ^BB^D^ 

(I*) Si) 6. 0015^^1^. ^f^SLmi\zmm.<D'i 'J i^r 

:^-h<b^#» (1) ^ffll^J^t^MdlJA^^S^J 1 <hl^mfCL 

CO 0 8 5 ] (it^^j2) 1 \zt^m<r^'^^^)vm 
h D 1 1 0 N> 7 5 mfi%s^^x5^;^^g^^. ^ea^a 

m) m) 4. 5lf|5i:4^^¥ 5 - 2 3 3 5 3 6^'j>miZ 

tE.m(D:^m^z'i}t'DX^f^Lrz^i^'j u> v-r v>-r:^- 
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Vi^r^-hit-^i^ (1) ^ffll/^J^ctlWtUtil^SSi^J 1 <h 
[ 0 0 8 6 ] Clt^0iJ3] H:$5c«?iJ 1 fciSfi£(D:^:?^-ti;HI 

mj^9')imm. ^mm^a (m m) e. o^<Dix^r)\z 

10 5 {Cl2fcO< y vT^^- h^fb^il^ ( 5 ) 9. 0^ 

[ 0 0 8 7 ] ±.tzx% ^ntzmmt^mi^^%^ {%mm2-' 
4^t;jit^^j 1 - 3 ) \z'^^^x^mmmi (Dm^mmhrn 
m\z%^m^iBLXsim^%^<omm^m^vtL. ^<Dm 

[ 0 0 8 8] 

^- 1 



mmm i 


0 . 


7 


5 


0 . 


0 


9 


mmm 2 


0 . 


7 


5 


0 . 


1 


3 


mmm 3 


0 . 


7 


5 


0 . 


1 


3 


mmm 4 


0 . 


8 


2 


0 . 


1 


0 


itmm 1 


0 . 


4 


8 


0 . 


1 


2 




0 . 


6 


0 


0 . 


1 


3 




0 . 


5 


3 


0 . 


1 


3 



[ 0 0 8 9 ] immms} mmm 1 xm ^^^tzti-f^y-^^ 

mm"^ 2 . 5 - i^- n vT-ti K 
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